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Understanding the absorption of high-frequency (HF) radio waves within the ionospheric D, E, and F . Used PHaRLAP [4] ray tracing and IRI-2020 [5] to model HF rays and received signal power . Used the Grape Digital RF (grapeDRF) Linux-based environment to plot PSWS Doppler shift
regions remains a pivotal challenge in accurately modeling sighal propagation. This study investigates absorption at 20, 15, 10, 5 MHz (Figures 5 — 8). spectrogram and Signal Strength observations on April 7, 2024.

HF signal reception using the HamSCl Personal Space Weather Stations (PSWS) W2NAF near . Investigated criteria for determining the “successful” rays modeled with ray tracing. . Used HamSCIl HF Doppler observations collected with a WSPR Daemon-Grape Personal Space
Scranton, Pennsylvania and models those results using the PHaRLAP HF raytracing toolkit and the e  Compared with modeled absorptions for better understanding. Weather Station. s B S

International Reference lonosphere (IRl). *  Compared with modeled 3.

HF Absorption on April 7, 2001 (Freq: 20.0 MHz)

HAMSCI PERSONAL SPACE WEATHER STATION

. The HamSClI Personal Space Weather Station ~
(PSWS, hamsci.org/psws) is a NSF-funded ;
Distributed Array of Small Instruments (DASI)
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B\ e Used HamSClI HF Doppler observations collected with a WSPR Daemon-Grape Personal Space
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B 7” W8EDU e  Used PHaRLAP ray tracing and IRI-2020 to model HF rays and received signal power absorption
FIXED DISTANCE at 20, 15, 10, 5 MHz.
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g Figure 3: lllustration of HF Doppler Shift. From T I Investigated Frlterla for determln!ng the “successful” rays m.odeled with ray tracing.
CO, [2] Collins, [3] =TT « Compared with modeled absorptions for better understanding.
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. The NIST WWYV Transmitter (Figure 2) near Fort Collins, CO transmits precise carriers on 5, 10, August and October, 2024 at 20 MHz
15, and 20 MHz. We use these as signals of opportunity. - (IR FUTU RE WO RK
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) As ’Fhe.s.e signals propagate from tra.nsmltter to receiver t.hrough the |onosp-here,. lonospheric / \ A * On-going: own absorption loss calculations using IRI, Mass Spectrometer Incoherent Scatter
variability can change the propagation path lengths and impart Doppler shifts (Figure 3) and Iy / \ \-,\.\\ Extended Model (MSISE), and Geomagnetic Field Model (GFM).
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Figure 15: Successful reception at W2NAF from WWYV at
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Figure 4: Transmitter-Receiver relative locations per Earth’s elliptical model
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